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(54) CLOCK CONTROL CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To normally generate internal clocks 
having various phases from an external clock whose cycle time is 
short. 

SOLUTION: An internal clock CKH is inputted to a forward delay 
part FD of a synchronous type adjustment delay circuit 1 8 through 
a delay circuit 17. An internal clock CK' is inputted as a control 
clock to this synchronous type adjustment delay circuit 18. The 
forward delay part FD in the synchronous type adjustment delay 
circuit 18 is provided with more than delay means and a pulse FCL' 
is delayed through the forward delay part FD of the synchronous 
type adjustment delay circuit 18 by a time A corresponding to the 
time up to the rising point of the internal clock CK' in a next cycle. 
The internal clock CK' is delayed through a backward delay part 
HBD. provided with more than one delay means, by a delay 
quantity corresponding to a time A/2. The output HCLQ of the 
backward delay part HBD is outputted as an internal clock CKQ 
through a delay circuit 19. 
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±Mm 3(0^^0 '/ if ixfc^^*» 4, <! toss 3 iO^' 

^'y^5'Sr±fe«^t$^^y^SMS«^^/^^tSffiLT. ± 

Clt*JS3] -^^Sr«f-3||l<?)i'Dy^'*>/?>C:<7) 
|g 1 CO ^' n y ^' LTfiCta** 1 8 0 ft-f^hJtm 2 W^' 
a -y StJfS^ 1 CO ^ O -y ^' t |3|fiCia<0m 3 «^ O -y ^' * 

51^ 1 CO^ O >y ^'ll^^St . 
±MSm2. |g3«0i!'O.y^'*t^$<t. m3iO^'D.yi' 
!6««*&§ixy'c«fj4i*^^m2iO?'o y i'tfim^^ti^t.tT 

±iem 2 <o^ o -y ixy^Rf ; con 2 CO^ 

3 CO^' O -y i!' t ffiffl*< 2 7 0 m-nxtim4 ni'U y 

9 i:^^-rtm2(7)9u -y ^'f|^#St^*iiU3ti t 

micO-!'a'yifl,ziitLXiimti^l8 0m-mtzm2coif 
O .y XlASI 1 <0 ^ O -y ^ t liliatacOSI 3 to ^' O -y 

1 co^ o -y ^^#at . 

JilB|g2c0i5'O-yj?3lI/IS3<7)i?a-y:?*''tt*&§fL. IB 
2(0^' D >y :J'**«i&$*i;t^j5*'^>n3 a-yi^im 

iJeSS StfO^- n y ^'*«^$ix/t:^jfe6»ii>C:<OS3 (JO:^' 

n y J? ?r±ie^ 1 (r,mm&um^&tT^mtifzMm& 

cO^f^Tt'ttSffiLT, ±iell3<0^'□•y^fc(4«*^9 0 
S-mfcm4 <0^' O y 1^ *%*-r 2 Oii' O y ^56^t 

±tBIS2c0^O y^'2Slt^lB3i0iJ'O-y^*ttt^$*T.. m 
3 tf5^r p y ^ *<^§ii;t^^*>4.IS 2 «0 ^' a y ^' 



mmMi»w-rtm2<r>mm&tnn^mk . 

±IES^ 2 o^' n -y 9t^mi^-^ixrz^^>t, i con 2 iO:? 
D <y ^' ^ Jiieig 2 cOSI^Mffi^ST-filfipS #l)t3KiS 
cO^-t'ttSI^LT, ±feil3cO^'O yi5'i:fiiffl*<2 7 

omttitzm^i>zh^m5cr>9\:t-yif^^^-t&^3(r> 

-ji®M2 (D1+D2) Sr^t, ±iam 1 OjHilllSSiO 

\!i:hi:Mm-th^2ff)mmm^t . 

jiiem 2 «^sffiiais8coaj^jatx±iesg 1 cogsmssoai 

^J*««*&S<t. ±IEm20jIJl|lIB8<7)aJ:^*«fit»&:?ihJt 
^^co^|§IPSfc:ffi^^^B$H(0|^ 1 cOji®aaiX-?-«o 

^oi«iarapsfcfflsi-i.i^rao»2cojffii*^fiiyf^ 

Jjen 1 <03SEIll»coaj:>j3t(«fitt&$n/c^jS*>^> CltOlS 
1 <o5iS|Bi»<oas:>jS- JitE«fif$tL!tll5 1 <o«li»<o^ 

3iffiMDH-2 • D2^*L, ±ie^3«0gffilill?8<!0tf} 
LTflfaS 3 co^' o .y i> =&5|*-r6ll4 <OjlS 

iiem 1 «jijiiaB«om:*j*sflt»&§^x/iB$jis*»^. icon 

1 <')3I?E|II!S<^aj^J ^ ±f e»»3 iXitm 2 iOilJia<?)^ 

jl^D2Sr^L, ±ifilS5coiijilll8S«oai^)*iESL 
■C mlBSI2 co^ D .y Sr^-TSISe cOSffi HISS t ifrfii 
i.TV^&ii:S:#ISfc-r'I.IS^2. 3. 4«0V^-m*' 

1 mizmt'^i' D .y ppigss. 

[it^6l -^»!comi<0:?o>y:?fc:StLT3 6 

OSX [ i ] /'2(''-i' ( [ i ] i (mod 

2 <"-!') TS>o, niiiE<r>mL) famnip-mtim 

2<r>9x:i'y9b. f^l ffii^n-y 9 izMLX 3 6 O&x 
[ i + 1 ] /2 <"-') ;^:»tmfa*«-r<X/tll3i0^o -y ^ 

m2<r>9u yi'i)mi^^titim}^ii-hm3 

<JD^ D y ^ ^ fOWr^m^raPB<50i|iii-iO 

3 CO ^' O v> S fl.^ B$^> ^, C (OSS 3 

a y:? ^ ±iefi^}#§*T./::S5ificO^^/S'»tS® LT . ± 
ieill«0:?O-yi'tC^LT36 0SXni/'2» (m=2 
[ i + 1 ] + 1 ) it'(t<affi*i-t^;tie4<05'a-y:J't» 
SrftfflL-tC: f: *!f#mf^S o -y ^-SJtH 

iaISS. 

IfBH.B<Opi»l^rgiHH] 
tooo 1 ] 

n\.x-fi.<omAm>\iz^tm^<r>^m^^-/9im. 
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[0002] 

im^CDtm] i^y^XJi-XDKAM ( SDRAM) ^ 

[0003] ^%^m\t. 3fefrw. ^{-U^ VI y 9 \izn LT 
iiSrl^BBLfc (#S^9-1 0 04 9 0^) . V.t^X^. 
^Tii. ^hSS^o •/iP'o^o y^^-f ^;i;^®<*^ 

[ 0 0 0 4 ] H 1 3it. 3fecOmii (J^fil¥9 - 1 0 0 4 

9 0-^) <:osmifZmn^iif:imm<om3 3t;:^$:h.Tv^ 

mmr<7)f^m9 O y ^ C K7&-^ . ^^hgPiJ' n y ^ C K tC^* 
tTfflffl*«90JS[ (T/4) iVlJtrtSPrJ'Oyr^CK 
Q. ^hSP^o-y^CKt-^LTfiffl:^! 8 0S (T/ 
2) 'f*X;^Cl*l3P^J'n>y^CKH. ^HfRr^'O'y^CKtC** 
L-C^affl:^270a (3T/4) -r#X;trtWi5^o^y^C 
K 3 Q AWI-SP^?' O ^y ^ C K LTffiffl*^ 3 6 0 S 
(T) mTt. ^^:fc"^CKt|5lffifflortgp^o^y:5'C 

[00 0 5] -r^^^. Cico^u y^Mflumm^i^v^ 

^'hSK^o y^cKti:. asaaDisr^r-r^i^^'Ws; 

t \^X<nX-fl^^yyr 1 0 1 SrSALT^-yrrtSPt^A 
±iBA::'7>'N''y:7r 1 0 Iti. n y c 
K LT D 1 iOX^ ji. WT-^ rtS^ ^ n y ^ C L K 

^"^-y^^h. ^<?ortgir:?^n>y^cLK«i. sffiSA^r^r 
^^^ffiiuBi 0 -z^izK^^ixhh^iizmmwm:^ 

HIK ( S AD : Syncronous Adjustable Delay ) 1 0 3 
{z%,X-y\^ixh . iiSilMIlIffil 0 2t'^h<n'ii{n^W:x 
cm. ±iEI5|MJMiiS3iMliIKl 0 3cOH5iiaiiggPF 

D (Foncard Delay ) fr^A^fSilS. C:cO|p|^iSffii 

ffi0ss 1 0 3 cci^ . ±iEHrrasssp f d <nmz^^ 

gRBD (Backward Delay) mtmyt ^fvnwh . 

[00061 1imim%^x:>\zx-h'^i\.fz)VV7.<z l 
liriiSMSSFDTA<0^H3t'{tii®Sm,. 

Sffimss 10 3 p^^t^msMSPB D2a.r/f6icof^MSSP 

QBD (Quarter Backward Delay) . HBD (Half Bac 
kward Delay ) , 3QBD (3 Quarter Backward Dela 

y) \^zx-n^fi. ^fi^ix^fm^wixmm^fLh. 

[00 07] |s|^S2iH]g5iiE[HlB&10 3rt<^t*Jig5Ea 



i 0 ioTrtssij'oy^cLK ^im 

^h. ffi^omiiMSSPQBD. HBD. 3QBDti. ^ 
^I^niuJiaMlfPFD (5031®^^ ACT) 1/4. 1/2. 
3/4(::ffl^'rSjil®^^A/4. A/2. 3 A/4?: 
^ ct d tc^m^^nszi. oTI*lS5:?^n^y^CLKS: 

[0008] ±iai^ji®3PQB D*>i^^7)affi>'^V^XQ 
CLJi. )lffil:D2$'^t*^H^-^AhLT05i®[H]fiS 
1 04^ji3atTl^gP^n'y^CKQ^^-5,, ±iaf^ 
ji?igPHBD^^A>c7)S3S^NVUXHCLi^. iiffiS (Dl 
4-D2X2) Sr^rrS H^'^>'^'^ L.Tc7>3l®IlIS& 1 0 5 
* iffiS L T l*lgp ^ o ^y :^ C K H t =5: o 

[0009] ±iaf^aMa3 Q B x>t^t:><nw&n)vx 

3QCLI4. Jijli (D1X24-D2X3) ^WT-S H 
>'N't tT<50iiSlMH8 1 0 6 ^rfflaLT l*lSf5:?'n -y r 

CK3Q^5:I>, 

[0010]$ /ofrc. WmwSi^^x>t^h<ry'^^^)VX 
RCLI4. SJEfi (D1X3 + D2X4) Sr^-S) 
^ < ^: LT c7)31ffill|» 1 0 7 Sr iia LT rta ^ n ^y c 

[0011] ClCl-CiiSlHliBl 0 2c7)ai®fiAS:4 (D 

1+D2) (-^^eLT*3Wf. ^\-^9^ y9Q^Y.<7:^^m 
T(iT = 4 (D1+D2) +Ah55:^o ^hSR^O^y^C 

K \izn^h nm9 o ^ ^ c k QoMs^ra^ d i + a/ 

4+D2= (D1+D2) +A/4t^»9. ^C7)rtgl5;?^ 
o>y:^CK' (4^^hge:^'n>y^CK(c«LTffiffl3Ci^9 0S 

(T/4) -m;^t><7)t^rS. 

[00 12] ^KgU^O'y^CKtc:H-f-'g.rtgB^o y^C 
KHcOji?^B$S(4D 1 +A/2 + D 1 +D2X2 = 2 

(D1+D2) +A/2i:5:0> ^liOl^S:?' o-y :5^C K 

mmm^ o y ^ c K tc« Lt:ttffl3&« i a o k ( t/ 

2) rfiJ^v!^£Oh^i>. 

[0013] ^\^9xi^v90Y.\Zl^ht{^9u^y9C. . 
K 3 Qc7)li®^^i:D H-3A/4 + D1X24-D2X 
3-3 (D1-I-D2) +3A/4i:^0. CC0rtSl5:^n 

y ^ C K 3 QJi^^hSP^ a y ^ C K LTfiffl:6^.2 7 0 
S ( 3T/4) -^fctcOfc^^o 

[00 14] 5^hg|5^0^y^CKtCj*f ^rtSP^Ov^G 
K' <7)jl^B^raiiD 1 +A4-D 1 X3+D2X4=4 

(Dl-hD2) +At^O. :icr>n^9x:i-/9CY.' \± 
^hSB:^ n V C K t^S^ t T Plttffl ( {ifflcO-r:h,«i 3 6 0 
J^T'f^iiT) h=5c^, 

[00 15] 

[l60.B*^W»5LJ:afc^-g>a!Sl LjC^-L. mi3<09a 

>y9mmm^v(,±. Mm\s}mi o 2commmAt)^4 (d 

1+D2) ^;ki>Zbi^. m^'^mtcV'^ 9 )V9 J^<0 

[0016] f ^i:)-^. mmw&mmm i o stf^ 

m\iZmfF^h\,Z{t. ±.ti^^Amm9x:3^y9C\!i<r> 

9)V9^ M.X^%,A>^^\i^zbifi*iim¥hh. =3r-r5: 
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10 0 17] mtu^vu-p uy^c Kffymwmfi 125 

( D 1 + D 2 ) tffli-t&)iffiS<i2 n sJilTT^Hil 

>»s;-jl^{cffi^^-tSJI®SD 2cO|P«r 2 n stlTtc-f-S 
[0018] ; c7) J: 3 \,zmM<r)C^ x3-y9 SiJi^HIg&Tii. 

[00 19] 

[p«iS:«»9{^&;te«^x7)#Sl c:<056BBc7)^-^^|il» 

SEfi*«sy^«#at. ±iBii2ofi^*<tti&stL!ti§ 

[0020] >r<Of|Bjio^'n >y ^MWmsSJi, 
Sri^m 1 i^:? P >y :J'*^'?>i «ll 1 n .y UT 

180 ®-rilJtm2 (?)^' O y ^'&tX» 1 a y 
^' t IBIfifflcoma (O^* D y ^' Sr^-^-Slg 1 (O^' O y 

^> i colg 3 co^' o >y ^' *±iE»^$ixit jSi 
a<:^B$^/i'(tS®LT, ±ieB30^'a-y:?t{iffl*<9 
0 ^-f tt/Sl^ 4 CO ^ n y :7 $r ^ 2 <0 o -y ^ 

[0021] CIcOififeHfliO^'n -y :7ffiiJ»(5ISS<±, 
Srl#om 1 tO:? o .y ^ii^hZcom l<rsifu-v9l,zni.X 
m&ifi 18 0 S-fiXJtm 2 CO n <y ^ 1 (7)^ a -y 

^^mt. ±ISm2, SS3<0^o>y:J'*JtS*&Sfi.. IS 

3(n9c -yi^t^^ll^^fl.tzm^ii^hm 2<r>Pa y9 

ilJt^^>^>i(^lg2«0i?n -y ^'S:Jife^^$ix>^^S^ 
a<^^ia/^ftSSLT, ±IBS3cD;'o>y^'i:fi[«*^2 
7 OS-m^gg 4 V3 y 9 5:fl3fe-rSIS 2 iOi? O y ^ 

[0022] vIOSfeBfliO^O •y^'SlJ«I(5I8S<i. -^ii 



fifffi** 1 8 0jg-fiTJtll2<0^' a y^RX/m l<r>9a y 
9i:mtmcr>m3<r)9\:i-y9t:^±-rtmi<r)9^y9 
fg^^Sfc. ±i2l^2«^'O-y;7at>'||3tf0^O-yi!'*i 

m^^ix. m2<7)9u ■y9f)^mk$titzm.^.A'(:,m3<7) 

9u-y 9ifi^it^^tih i;T<50^^mSP^Pi<5^^oef 

±iem3c0i?D>y^*^«*&S*l.!t^;^iA>^,ic/)S3 
ffi9r3-y9 ilXi^ 1 <7)ii3ia«»^K-r«l$§ix>t)l 
^cO^iaTt'Jt^gL-T, ±.^3(r>9u y9bm('¥ 
9 0Jg-m/il^4 CT)^' Q y fr^:t-r&ll2 CO:?' n y ^' 
«*#St. ±ifi^2<0^n.y;!'&l>'m3co^'n>y^'*i 
m3<0^'n-y^'*««»&$fLytB#^*»^>m2cO 
9uy 9ifm^^fih <7)^;±icO^^P^Ri(0^*cO^ 

<n9xi y9 S:±iBIS 2 fOjiffiMft^aTRJ^^nytrii 

mM.<mws'm&\^x. iim3(n9xi^y9hwm 

2 7 0«r<xfclllI«t:ft&l55<75^'o>y:?^l6±-r&S5 

[0023] wCOlfe^BcT):^ a y »J«IIilSSJi: , 
wmicr)^'O"y^'C«LT360Sx [ i ] /2(»-i' 
([ i] i (mo d2(''-i) ) T*)'?, n<ijEcOS 

86: ) fmmAti^inxfzm^ <r>7xiy9h^^\<r>9uy 
ii'fc:*JLt3 6 0fgx [i+1] /2<»-»'3t-{taffl*« 
■rix/ill3(?)^'D-y^'*<e^*&?fi, W.2(D9'a-,9fS'^ 

i^^iitzmAi}^hm3<r>9 n >y ^ Jb^etj&sns a; T<Dm 

±ieig3cO^'b y^'*<#fci|&§fL/^B#^*>^,c:<r) 

LX, ±iaSglcO:5'o.y^'l:*fLT3 6 0ffixm/2n 
(in= 2 [ i + 1 ] + 1 ) fi(tfi[ffl*5-r*1.fc^4«^'a 
•y ^S-^-f-S^Sk S:*filL-CV^a. 
[0024] 

[^BBcosiJfeofl^®] mm^mnbx zcr,mMi 
mm(omm^zx<om.m't^. mi ( a > ~ ( c > ji^co 
^mizmi> 9mmmm>--^<mmizx hmts. 

[ 0 0 2 5 ] H 1 ( a ) t/lElgS{±, -^KBTCO 
i'f-g5f'n y^'CK*><i,, Z<r)9\-m9XD-y9CKi,znLX 

ffiffl*>"i 8 OS (T/2<r>mm) -rixtz^m^xi'y^c 

KHat^i'haP^O y^'CK(lMLTffiffi*«3 6 0jK (T 

rtS:J'D'y^'CK' ^^-tl.. 

[0 026] SI (b) triS^LytriaKti. 01,(a) co 
®^x:%^^ixhP^^9uy9CV.Hi:Xti9^'y9R 
X/^^9u y9CV.' i:mm9u y9bLX^if. Z<r> 
m9X3y9tph. ±mn^9xi'/9CV. (t,L<tt|^SI5 
9u y9CK' ) \,znLXmAifi9 0^{T/A<nm 
m ) •rixtzjm9 a y9C K QSr?fe*^* , 

[0 027] HI (c ) fc^U!t@ffi<i. 01 (a) CO 
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llIS&•p^S^^^rtg|5^'^•y^'CK' ^A^ir^o-y^', 
rtg?^'n-/j?CKHS:$iJfflI:?n-y:?t LT^tt. 

Oy^'CK- ) tC^tLTfiffl**2 7 0jK (3T/4(?5^ 
W) •f'*i7tl*|g|5^'o-y^'CK3Q$-|6^i-S. 
C 0 0 2 8 ] EI 1 {a) i,Z7fi LJtlHlS5(iOT<7) J: ^ 

l*'^>A:tl^ns-^»Tcojrf.3p^n'yi?C 
Kti, jIffifiD 1 S^-rSUv—VN't LT«0All^< y7 
r 1 2[zK-^^ixh, ±ieA^J> ■^■-y7r 1 2{i, J-hSS^' 
D y C K tew t T D 1 (OX^ Wr S I^SSi? a >y 
:?CLKSrffi^)^5. icOI*|g5^'n>y^'CLK{±. 

^jiBlslK ( S AD : Syncronous AdjustableDelay } 
- 1 4-trfcW«i!'p-y^'fc LXX)i^1xh, tta. ilBi 
®[MIS513«3B£1AJ±. 2 (D1+D2) (c:K^:&*t 

[0 0 291 ±ISj1®|1IIB1 3*»*>oai:>3>'Vl^;^FCL 

\i. ±.^wmmiWmm^ 1 4 cosiriijijsss f d ( fo 

rward Delay ) fcA^Sil-S. iOUfflM^SMIslK 

1 4 ±iBi>r]iiMieiSPF Txnmzm^^B d 

(Backward Delay) RtJfHBD (Half Backward Delay 

[0030] fTJiasffiafF d t{iiffi&<0)i3Ka*«s»t ^> 

^tTteO. A:^Si^it>'^V^XFCL»±^c7)1§itcOS3iK 

ssjEiiiK 1 4 Ttt, ijasasasF d (cy-?;i^>^ f c L*t 

A^)$ix, ^';l^iOi*ig5^'o y^'CLK*iS:*,Ji 

**&^^i-C<?3^NVUXFC LiOSM^A**, >S;l^XF 

cL*<ii3aL!tasKc7)at=*fjsstT«iss*i«. 

{C, -TiOail^^tl.ytr.'^/l'XFCLiOgS^^AtCffl^-r 

& jgEi&t/-S-iO^»(?>a#^ A/ 2 {=ffl^i-&3lS«*« 

D&t/HBDiC'en'pn.flt*&$*i.6. iiaMi^ajiis 
BDaiifHBD<s, ftj^sixfcaM^ACfflg-f-sa 

[0 0 3 2] — :fi-(7)f^jl5l5iSPHBD<7)aj:^5HCL{±5i 
glass 1 5lCA::»j2*li.o iOSMiaiSH 5<i. MJE* 
D 2 SrWi-S HicrJrtSP:? o -y :7(0 

O-y^CKHt LT. 01 (b) , ( c ) CO|lIBSrit&«> 

[0033] mncrmmm^&^<r>^±n.c umm 

Hffil 61CA:^J$<X6. CliOjiffilalSSl 6<±, m-Tfl 
*-r -S 1 P<7) K 7 'f VN'-at/jIgMD 2 2r*-r S 2 ifco 
<!0ii3ilel» 1 6*>^,<!oaj^J**15El*Ig?^ o / c K ' t 



LT. 01(b). ( c ) «|i|S&^S6i6k-r&f-<yrf*I 

[ 0 0 34 ] 01 { b ) \,z7^^LfzmmmT<ni:o\,zm 

bKS^XTV^S. -r^:*)*., 01(a) comSS-C^^Sn 
Srtl»^'D y^'CKH{±5iMlHlKl 7lcA*SixS. C 
coJiSmSSl 7{i. -?-il-€'ixjiffi«D2^^Ll*Ig|5^'D 
>y:?'cOH7-f A-t L-CKl#-rS2WOH7-f^N'-*^ 
«!«^L-C^i^3^^. l*lSSi?'0-y:?CKH(c*JLT2 • 
D2cOX=3f-i-S:Wf 6rtSBi7c3>y^'FCL' SriUl^-r 
;orta?'a.y:?FCL- H^iH^SIllSS 
(SAD) 1 Sc^tJjiSffigBFDlCA^jSirS, C«|nl 

wmmmmsm^ i s (={±, 01(a) cnm^T^^ 

[0035] mtimm^mm^ 1 8i*t(oi<r]iaiMSEF 
Dfct«a(?5jSia*<istt«^>fLTfeo. A:»j$n!t>'^/k 

iSESil&. -f-LT, IsISBfflii^SiffilHlKlSTJi. ISf 
msmSi F D tz-'f/PX F C L ' *«A^J StL, <^fiO-9-^ ^ 

;uoi*il»^' o y 7 c K ' ifi±h±i)^?>^At x<r)'vvx 

FCL' <?)3ii£KpraA*>\ y\VPXFCL' t^m^LtM 

[0036] ±iBf*)gP^'a-y:J'CK' {i:f*3i5Iffia5H B 

D{=«*#$ni.. i^Tj^iliii^gPHBDJi, 
^A/2tc:fflS-t&S3^!t'{t. rtSS^'Q y^'CK' 
&20i-rS. i<?3ajSj®EI»HBD<0ffi^jHCLQ<i, 
jlSMD 2 S-^r-ri.|*lSP:?D.y >?<7) A-J&^f,:^'^ 

31310851 9t:A:tlSfLS, ^LT. C:OjiSIB|Bl 9 

[ 0 0 3 7 ] 01 ( c ) {^mVfzmmmT<nxo\,zm 

Eg^ix-CV^S. 01(a) tomiB-e^Six 

Sl^S^'D-y^'CK' {±2^111862 0l=A^lStlS. C 
<oaS0S&2O{l, -?-fl-f<XjiffiaD2S:^rLrtg|5^'Q 
■y ^ CO H 9 /N'- 1 LT Kf^f-i, 2 fflco F 7 ^ 
SglSg^LTIilR^^I.. l^iaPiJ'D-y^CK' tc*ttr2 ■ 
D2(7)X^j.-SrWt-&(*lS8^'a-y;?FCL" S'ttSs^l-r 
iiOt^SB^'n.y^'FCL" ti, HaffiP^ffiUllS 
(SAD) 2 l<^f?jtS®gSFD(;lA:^§itl., Cc^R 

^mm^m®^2i\,z\±. 01 (a) <nm^x^^ 

tlhP^UP U'j9CK HifiVm^ n y ^ t LXXfi^ti 

jiga! F D omtcf^SMis H B D #*5istt ^>iir V ^ 
[0038] mfmw^mm 2 1 p^oymmmm 
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FCL" (/mW^mi^iJ^. JVVXFCl.- 7!?<ji3fiL/wM 

[0039] ±ii}fmi7 uy^QK wtwmms^n b 

SrMSi^^. ^^Ofiil3SiSPHBDcoa3:'jHCL3Q 
(i. 3iffi*D2$:^r-r^f^gP:^o^y^<?5K,^>f>'N'-«7t>^^> 

^^sffiiiiK2 2tcA^i^*i-g>. ^tr. :i<7mm^ 

[0040] El2{i:. ±f£iai ( a ) 4^c7)|g»ffi|i^ 

mmiA<r>\mfmmi7f^'t^^-/9mx'hh. 112 

(Ci^V^T. U ( 1 ) -U (n + 1) (nJiiEcO^a) \^ 

oL-^vut^w^m^fix\^h. ttz. bd <i) . b 

d (2) . -bd ( (n+1 )/2) ii^ti^timmii 

[0 04 1] m3i±. ±mm2^(7> ( n + i ) m<o^7m 

ZLz:.yhcod'h<r>im(r>^:PLz:iyhV{i) (i=l 
-^n+ 1 ) c7)a*W53rlll»«^**LTC>^o H^coi 
.y bU ( i ) ii. B(riattt5K13E«FD(50 
lS^C7)ii®g$:«f£^|»»>S;l.;^g}£[HlB8f d ( i ) 

lS4^<305i®a«rffifigt-^>NVPXSJl|lI»b d ( i ) 

[0042] yNVUXMStaSSf d ( i ) ii. 2ffl^:;^o 
*y^F>fV>^^-^3 1 , 3 2i:3fflC0-f y>'N'— ^J'S 3. 
34. 3 5Tli^^ilTV^^. y ^ F>f >'>'n'-5^ 3 
lcOA*!S^(::(imrSc7)>'^;UXMffiIllSf d ( i - i ) 

'y^^M>'^^-:^3 lii. fflBrtSB^o >y LK*^<^ 

vStt-f[:$iX7^^t$(C^a'y:^FCL i ^Rfetti^l-r^o 
[0043] ^a y^}^>(>^<^^3 2^K^m^\tm 

vmmzim^tixisr^ . "l- v^vti^x-n^ti 

LXV&:h^h. 

[0044] ilBM^P^y:;' H>f >'>'N'-:5^3 1. 320 



>{yj^-9 33. 3A(r>^K-)}m=l'tf^W^^fvx:\^h. 

^LX. ±ie>f W<-^^3 3C7)[ii:^(i:5^n y^FCL i 
+ 1 i: UT»:Si7)S5i^-'y h U ( i + 1 ) t^tli:^^/! 

^^(c:. iJB-f >'>'N-:5'3 3tfOm:^«i-^ V>'N-^3 
5T^lK$n. :^n.yi7/FCLi + l^LTai:^>§fl 
-S. ^;^v!. JiiB'<:^>'N'-5'3 4oai:tHi^n«y^FFC 
Li + lfcLTai::^^fL^o 

[0 04 5] «t^«5$lfiIKs r ( i ) ii. >e^m2fli 
c7)Pf"r^;HVIOSb^>'>>'X:$^4 1 . 4 2&l/'Nf-^ 
:tvHVIOS f^>'>''X:5!'4 3. 4 4t. IfflfO^f y^'N- 
:^4 5T««:$2fxTl^|.o 

[0046] ±ifi2<ic0P^-^':^;HV[O S h 5 Vix'X^ 
4 1. 4 2C0y-X. KV>f y^fiSilSffiOffiJ&^.i: 

±ie-^ ws:-:^^4 5(D}<nm=Fh<omzmmm^fix 
*50. --:firi?)Pf-A'^^/wyios K^x>-';^5'4 loy- 
hmfiiCiiimflBl^lS^ o ^y ^ C L K ^^S-^^rf I^SU^ a 

V i^'X ^ 4 2 tfoy- b Sffi^-li 3 SfrSc^a®:^- h 
U ( i - 3 ) rtiO^'NVI/XMMtUKb d ( i - 3 ) X^Se: 
^Kt^U yi^/RC L i - 3ifi^i^^ixh . 
[0047] ±iB2ffl<ON^'V^;HVIO S h ^^'i^^X^ 
4 3. 4 4coy-X. Fl/-fy^Ji±IB>f y>'^'-5^4 5 

i3 0. — SrcoNf'^^;nviosh^y>?X:5^4 3^oy— 
hBSiCJitfrSc7)yNVl.X3i®|l]Kf d ( i - 1) 

;nwo s h ^ 4 4 coy- h«ffitcJi±iertSf ^ 

n^y:;'/CLK;:?<«*&SiX§. 
[0048] ^LX. IM-i >^<-9 AS<DX-)}^<^ 

coiiiiim^itm^^nm^Q i-2t Lx^ti^mtm. 
[0049] ^vuxmmmsih d ( i > 2ffli<?)^ci 

-/9Y-{y^^—93\^ '5 2b3m(r>-{>^^—9'5 3^ 
54. 5 5Ttifi£S^TV^^. :^n'y^H>f >'>'N'-:$^5 
l<0A*ffl^C::«i:i^lfP:^a.yi7CLK;^^A^i^n^. ^ 

<7^9u v^Y^y^^-9 5 u±. mmmm^'sr ( i 

4-2) T»^$fl^«.®«i$fi#/Q i "H" (T^t^ 
l^z^mt^n. vStt^fc^:h.>tfc^ec:i?'n<y^CLKSrR 

[0 0 50] ^Ov^ W<-:^5 2cOA:^3Jg^tC«i 
>'^V^XaiSllIS&b d ( i + 1 ) ^U^/^K 

Cl.i^-li^X^ZtLX\^h. ::i(D9uy9Y>{yj^- 
[005 1 ]±IBM^O>y^K>f>'A-:$'5 1. 5 2<^ 

^:n^=f'\±^m\,zim^tixm . :i<^mw^mzit 

>(y^<-953. 5 4co^X:ht^^i}mm^riX\*^i>. 

LX . iie-f y^'N'-i^ 5 3(^lbMt9u^y ^ RC L i 
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^y^RRCL i t LXltiil^tl^ . 

. LK{iii^@K6 1 $r:ft-LTNOR^- h 6 2cr>—^X 
t^m-ltZK-nZiXh . Cc7)NOR^-h6 2c7)fl^:ft'A^I 

UfiN o R^- h 6 2 c7>ai*;6^ifi^0ffl^>'^Vl^;^ P t 

6 3i7)a:fr^^'HulB®J1iI>'^Vl'XXP fc^^ . 
[0053] 05ii. ±iBiai (b) . (c)^<r^Wm 

Sirj>i>. 05tc:i5V^T. U ( 2) — U (x) (x=2 
n ) «i:^*i-e#LlirieEI 3 1^^^ J: p (C. ^'NV^J^SgElK 

f d ( i ) , «®«i^iiiKs r ( i ) mffvvxwm 

Kb d ( i ) <7)3o<7)lII»T'ffl«S^li:iSM^-^y 

[0 0 54]MBai (b) . {o)t^<nmm^^ 
ffilUKlS. 2 1cO^. mtmi (a) ^'^ISlfflSIM 

<7)>'\vi/;^SaiIiIi»f d { i ) ^|Sl«c7)fi|fig^7)>NVU;;?:3i3i 
|l|»fd(i) ( i = l-y. 7t3tX. y = 2n-l ) 

[00 5 51 c:i?)i:^J5r«^c0^a'y^SfJffll[MlSS(c^BV^ 
mi (a) coiiimci6tt^>ii3t«ffillI»l3co3iffi 

SA:^>2 (D1+D2) (c:ia^^nri^-s.^"c\ 

O»y^CKC0JS^TJiT=2 (DH-D2) + Ah5: 

[0056] ^\'^^^^y:^CKi,ZM'r^\^mi:^Uv^C 
KHC7)SSB$raiiD 1 +A/2 + D2= (D1+D2) 

i^^CKirZMLXQMtf^lSOm (T/2) m>ti>cofc 

[0 0 5 7] ^^Hl^^n^y^CKti^-r^rtSP^o-y^C 
K' (7)iiSB*^iiDl+A + D 1+0 2X2 = 2 (Dl 
+ D2) +A^^0. Cc^rt8S:^n'y:5^CK' {iirKap;^ 
o y:^CKtC«LTlifflffl (tiffl^0"mii3 6 0STia 
SBT) t3£i:-&. 

[0 0 58] 01 (b) comSSTIi. P^SP^n-/ 
^CK' tcj^tLTfiffiT^f^lSOSi^tLT^crtgU^a y^^^C 
KHj&-'S3il«l»l 7Sr^LT|5lJfflSiilMa®ll]Bl 8rt 

BiriiaEasFDtci5tti>j!iEB*^A(i. meco^-f 



Hfc^rl^o |3I^M^S®[llS&i8rtcof^5iji3igirHB 

Drti. ^co{itaiii8ojsco$feec^^^co{4ffliitcffl 

rtSPiJ'n y:?'CKQ{i:. \^&^a y^CK' tc«LT9 
OJg (TX4 ) Q.m^^fzhcot^j:h. 
(00 59 1 ^OWTfi. I^gP:?'n^y:i^CKH$r 

2 • D 2ios5is^7)3i®0S8i 7 ^-ffLxm^wmm 

MHIK 1 8 rtc7)|irit3iffiSP F D f^zA:h^^ XoizLXi^ 

«2 ■ D2+A^^-|,. SMlHlSSl 9T-rtgS:5^ 

o-/^HCLQS:aMLTV^-S»<?:)"C. rtSPi^^Ov^C 
K' i:CKQ^&ffl||(iA/2 + D 2^:^:0, rtSPiJ^o 
y:5'CKHi:CK' £0{5fflll2 • D2-hAcoTSl^^t 
^h<^T: rtgPCKQU- rtSS^Oy^CK' {ZMLX 

[0 06 0 1 01 ( c ) (JomSTii. rtgS:^a'y:7C 
K' tmm^K2 0 &^LTll«HMi^3IffiIllSS2 1 1*1 

commmm^FDizx:fj^ti. d:<r>^^^)i'cr>[^m^^ 

y^CKHtf^±-h±^^i>mAt,XW&^tlh. Z.<nfz 

mrata3iSPFDj;r*5Jt-SSffi^HAei^ me(n^4 

^Vy^-^-h\*Z^^Xo\,Z^ )M^^^ v9CK' trt 
U^U y^CV^Hh cO^cOfiffiH 1 8 0 StCffl^-r 
rat . ISIfflMi^aSHIK 2 1 rt<50f^5i®a5H B 
DTJi:. ^ (JOffifflU 1 8 0 JgcT)^ i^(C^^c7)©ffl||tCffl 

'^^h^mts'fnu^ uy^c Kmmm^ixhcox\ 

}H^9X3^y9CY.3Q\t. ^ 9 CKUiZHX^X 

9 0S (T/4) fiffi^^-^J^^^cO^^^o oMlO. 
^9uy90V.3Q\±. ^U9u y9CK' nLX27 
OS (3T/4) imifi^fzi:><nt^j:h. 
[0 06 1 1 35r*5. 01 (c) C50t5lS§r^. P^SP^O^y 
^P'CK' ^2 • D2OiiSfic0iBSigSS2 0$::frLTI«I 
^Wmmim2 1 i^icofrJSiSSPFDtcA::^^^ J: 

miill^tc{i2 ■ D2 + Ai:^^. t^^J^L. ii®ini8S2 
2T'rtgP:^o^y:5'HCL3QSrajlLTV^-&c7)T. l^gP 
^n.y^CKHtCK3QcO{4fflllJiA/2+D2t=5: 
0. ^^9u-/9CYi' hCKHcO{4ffill2 • D2+A 

CK' tc«LrTa2 7 0JSfiffl3&^-m7t^Oh5:&. 
[0 06 2] :i<r^Xo\tZ±Mmm<r^mm^zlh9x^y9 
%\mm^X^t. av^CK (CM LTffiffl*^9 OS 

[0063 1 L>^?^t>. 01(a) ^(ommm^i 3<Dm 

mAAi)i2 (D1+D2) (Cife^SflTV^&O-C. 1^^ 

mm^mmmmi At^^izmi^-r^tiibiDmm^iii' 

m:2:y)h:kmiz&.m'^tL^. 

[0064] mum^i^ uy^c Y.<r>mim.t^ 1 2 5 
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( D 1+ D 2 ) lzm^i-^mmMi±4 n s VXTThftU 

J: v\ n ^ c K(7)V'iy-y<ThhX:h^^-/ y r 
[0065] :i</)tzib. ±a^^0J^SI(c^^:?'n>y^ 
[0 0 6 6] rc:T\ OBt^^L^^cjiffi^^^y 

( i ) <^m^\,z-^\rx:f^mzwm\^x^<. ^vv:^^ 

UllSf d ( i ) -Cii:. Um^VVX/Pffi "H" cofc^t:: 
0*y:^FCL ij&^'^O^y^hM W\~^3 1. •Ov'n'- 
^y^FCL i -\-l\±mm^^<7y^r3>y^FC'L\{iZn\^ 

[00 67] — :^r. $!lffli^\vp;^P;{>< "H" {/p = 

"L" ) c7)t#{i:^n^y:^K^ WN'-:5^3 l:^WS14t 

mt^iX. :^n'y:;^FFCL i + 1 . FCLi + lJ^ifc 
tw "L" ^cHI^Sfl. /FCLi + lii "H" tcEI^^ 

[0 0 68] )(m«j#tlIKs r ( i ) Tii. ftSPr^^n^y 
:^/CLK;;C)> "H" COt%. mW}^ ^cr> ^ FC 
L i -H" T'ftilif . «ffifii^fi#Q i -2*i 

"H" ./Qi-23{^"L" P^gP^a-y 

L i - 3# "L" ThixM. «ssfiy#m^Q i - 2*« 

"L" . /Qi-2*^' "H" ^^rl,, 
[0069] yNVi/XjlffilHlKb d ( i ) T(±. 

ft-^/Qi*^ "H" <r>t%\,z9u v^}^^y}^^^3 1 

:e^^Vgtt>fL$tL. rtSB:?'a^y:^CLK:6^iR§fL-S<> f^r 
t>h. P^gB^n'y^CLK(7)iiMJi^05lMaL- V hU 
( i ) f)^ih>mi&^tlhZ.h\,zti:h. ^LT. ClcOrtgP^ 
n y:;?CLK:if^:^0'y^F>f y>'N'-:5^5 1, >fW^'-:5' 

3 3^mkth:ihkzi.->x. mmmtimt<^mm^ 

[00 7 0] <fc^MfflIfi-^Qi3&>- "H" (/Qi 
= -L" ) c7)^^«^?'^'y:^^M>'^^'-:5^5 1^^^^^Stt 
t^:Sc7)T% •f<:7)3i®^::^'y h.U ( i ) n^y 

/>-:$'5 235^vS14'ft;Six. »:S3?i*<?>cO:;^n y :;^RC L i 
+ l^^'SS?$fl. ^Uyi^V^ yy^'-:$^52. 

i^^x^ioix. mmzi^ayi^RCLitLXliiti^ix 
^(7)t^. ^Oy^RRCLi. /RCLi3^-^>' 

[ 0 0 7 1 ] SI7 ^:(o^m<^m2<r>mm<mm^zx 



6^u^yi:^ummmcr>mi&^^Lx\^i>. 9c<^miiz7F: 
9}-^^ n V c K Lx&m^ 9 0 mmf 2 7 o jg-r 

iyCr>X;k'otzf)^. mi <7)Lc^)Vl:^Ztli:-mtLX . i^h 
a^n'y^CKtC^LTfi[ffl*^3 6 0^(7) (1/2) « 
(7)mmf3frtitzl^Sli^V3^y^t:^^:^idizm&L 

[0072] Ccotllffiti. 1(b) ( c ) 

iz^Ltzmmt^mi,zm^^ixX\^^6. ^^^h^. z<r> 

mmm i7±fz\±2 0h mk\iZ . ^n-etis®»D 2 

Sr^r L[*lSB ^ n ^y ^ CO K ^ -fc LTiftf^ t"^ 2 «co 

AtC^LT2 ■ D2cO-X=5rJL-^^-r-S)3iMlHlK2 3 
fltr)tji®gPFD^mit3iMgRHBD^36^'i6tt4>tL. 

ti^i«i»iMiii^3^ii]iS24t. ^KT^mmwmmm 

SS 2 4 I^ICOf^Jiii®^ H B D tfO£H*I n .y H C L 
C*«flfc*&§ii. MESffimKl 9 tfz\t2 2bmk\,zn 

mm>2^^^h\f^^^u^y9(r>\^'7^^^-t^^^j:hm. 
%®^2 3hi}-c^m^^ixx\^h. ±Mnm^ 
mmmR2A\iz\±. mmm^u^y^cK- t,L<<i 

C K H(d«iELfcffltai^ a :^ ^ u ^y i7 C K B:^?< 
m^^tLX\i^h. ^LT. 5i?lllIK2 5;{)-4>^n^y:?C 

[0073] z.<^i:otcm}^<^^uy9mnmmzi5\i^ 

X. 9Uy9CKA^ CKBtLTh'P Jz^^r^Dyi^ 

[00 74] ftflcWhLT. |l|8(C^-rJ:dtw3 6 0JS 

mS\fZ%-^X. CKO (=CK' =CK1) . CKl/ 
8. CKl/4 (=CKQ = CK2/8) , CK3/ 
8. CKl/2 (=CKH = CK4/8) , CK5/ 
8. CK3/4 (=CK3Q = CK6/'8) . CK7/ 

8. CKO (=CK8/S-CK' ) 

[0075] (a7ec^'r0K{i7ffli^l^h5: 

9. ^nyi^CKA. CKB. OKCt^flh(r>^X^^y 

9bcommm9\fZ^^xo\iZti:h. m9t^z^^xo. 

nCOP^/Kl. 2. 3) ^iZi-oX^mt^t. n 
<7)V^fV<r^^U^y^\t—^m<nV^fVX'^h1XtZ'^U^y 

9 (CKC) ^ffll^-&<Iht:iJ:oT^$^-S>^h;J^T 
CK (m/2) '^cOmfc ntCioT. - 
IRW^r^O-y^J'CKA. CKB. C KCc7)M«SS-»< ^1 

tiz^h. 

[ 0 0 7 6 ] Ell 0\iZ]y^)VimMoymit:^^. A^J 
^U y^bLXCY. (m-1 ) /2"-iS:. SOtS^Oy 
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S^fc^^T'^^. (n-l) ^^;UC7)^nv^«m/2 

[0 0 7 7] ^ a ^y^^<D^mi>m I OU^LtiM^T 

m«0;«>^i^2(°-i) -lcOffiS:t-&c7)T\ A^^J:?' 
n*y^CKA = CK [ i ] /2<»-i>. mmi^^y^C 
KB = CK [ i + 1 ] //2("-i) . ai^I^^O-y :^'CKC 
= CK {2 [i + 1] +1} /2° (fzfzL^ 0^ 
-[ir^-2^"-i>-l. -r^:*)"^; [i] i (mod 
2(n-i)) ) ^ttlff. ^^gp^ov^^-se 0JK<7) 
{ 2 [ i + 1 ] + 1> /2"7t'{tfiLfflS:'r^ U^^crtSS:?^ 

[0078] mzz(r)wacommm^:m^M'tt. m 1 1 

li. Z<OW^(Oi:^a ymmmKi:mx.tii^y:^ai-x 
oifZi±m^<^^=ev-^jui)mif^tiXi^^ . 

(SA) 7 1-e-l:yx$:h.. Iti:^^^ (OB) 7 2 

[0079] m^co^^l 3(i. 5fe(c:iiHBLT#:^c^a 
-yiJ'SJfiPIlI^rftO. C:i7):?'a'yi?'WJfflI|gS87 3(i. ^ 
o y rJ' A*ffi^^7 4 :&^^>^'y zTj^mzXiJ^ti^-^ 
MTiOnS^^ n »y ^ C K;??><^ . ZC09mi^a y1^ CKiZ 

ntx imtmt 119 o mrtifz\^s^^ n -y c k q 

27 0mrrtiti[^m^n^yi^CKH^:^^t. -e 

tT. z(7yi^rt^y^mmmm7 3T^$tirz\H^i:!'xj 

^y^C KQ. CKH(i. ±feS;^0gS7 2 

T7 5t^^^>yT^mz]^:h'^hi,<r>xhhffi. 012 

^^^mvbL. nm^n y9 0KHifi±ib±ifih^'i^ 

[0 080] C:c7)J::5^:i^>'^o-^XDRAM"^^i. 

mmmzf-i$^i:n^&t^xdizi-tLi£x\^\ 

[008 1] 



f^m^ri^y ^co^^ ^)i^^^M.i^m\^^m^xi>iE^i,zm 
frr & o .y MemnffiSrSfifc-r ^ ^ ^ . 

[^cOfiSm^riiBH] 

[01]:: co^HHtc^ ^ a y ^ »J«lHl»tfO-llifeco}g 

[02 ] m 1 +<7)-o(^)i^)fflMpsjis0»^i^ap«j« 

[03] 02 4'c7)MS^::^'yhc7>Mf*:6U^|lIiiSfflfi£S:^ 

[04] m3(Dm&x^^ti^mm^<ji^xi:^irt 
[05 ] 0 1 ^(omconimm&mmmm<7)[^S!immm 

[06 ] 0 1 CO:;' o y mm^m<omi^<^-m^7^Ti' 

^y^i^-^-h^^.-rm. 
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